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1. 

MAN DEVICE REDUNDANCY 
CONFIGURATION AND MAN DEVICE 

REPLACING METHOD 

RELATED APPLICATIONS 

This application is based on and claims the benefit of 
priority from Japanese patent application No. 2007-132955, 
filed on May 18, 2007, the disclosure of which is incorporated 
herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a main device redundancy 

configuration for allowing another main device to act as a 
Substitute master main device if a plurality of main devices 
are arranged and one main device acting as a master malfunc 
tions, and a main device replacing method. 

2. Description of the Related Art 
There is conventionally known a technique for connecting 

main devices to one another by a network and for allowing 
each of the main devices to use functions of the other main 
devices. The “main device' means herein a device that 
includes an interface for accommodating a terminal (e.g., a 
button telephone), an interface connecting the main device to 
a public line, and an interface connecting the main device to 
an IP network. 

However, to enable the main devices to mutually use func 
tions of the others via the network, it is necessary to alternate 
their functions, respectively. The non-alternated functions are 
not compliant with the network, so that the other main devices 
are incapable of using all functions of a certain main device 
via the network. 

Namely, with the conventional technique, in the architec 
ture of networking connection among the main devices, 
CPUs of the main devices manage resources, respectively and 
manage states of terminals, lines and the like separately. Due 
to this, to enable each of the main devices to actuate the 
functions of the other main devices via the network is not so 
simple as actuating its own functions but it is disadvanta 
geously necessary to alter the functions so as to be compliant 
with the network. 

Furthermore, in case of conventional networking systems, 
the systems manage slots for packages that are resources of 
each main device separately. Due to this, each system is 
unable to know information, states, and the like of resources 
of the other systems. As a result, restrictions are imposed on 
use of functions of the other main devices on the network. 
An object of a reference embodiment to be described below 

is to construct a networking system architecture that can 
facilitate managing information and that is free from restric 
tions to functions by allowing one main device to integrally 
manage information Such as resources of hardware of all main 
devices connected to one another by a network. 
The gist of the reference embodiment lies in a technique for 

allowing each main device to handle resources on the network 
as if they are its own resources. 

In the main device operating under program control, hard 
ware resource management, that is, management of termi 
nals, lines and the like is made in the form of package man 
agement. 

Therefore, to allow each main device to handle resources 
on the network as if they are its own resources, it suffices that 
the main device handles packages on the network as if they 
are its own packages. 
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2 
FIG. 1 is a conceptual diagram of package management on 

the network. 
If a package is installed into a main device 2, information 

on the package and information on a terminal, a line and the 
like connected to the package are transmitted to a main device 
1 via the Ethernet (registered trademark). 
On the main device 2 side, since these pieces of informa 

tion are not transmitted to a package control unit or a call 
control unit of the main device 2, it does not appear to the 
main device 2 that a situation changes. 
On the main device 1 side, since a lower layer processes 

data transmitted from the main device 2 and it appears as if the 
information arrives from a slot of the main device 1, it appears 
to the main device 1 that the package is input to the slot of the 
main device 1. 

Furthermore, as for a command to the package (down 
stream data), a lower layer of the main device 1 processes the 
downstream data and transmits a command to a virtual pack 
age to a real package on the network. 
By introducing this mechanism, it is possible for each main 

device to handle resources on the network as if they are its 
OW CSOUCS. 

Therefore, a higher layer of each main device such as the 
call control unit can freely use resources without knowledge 
that the resources are present on the network. 

FIG. 2 is a configuration diagram of the networking system 
architecture according to the reference embodiment. 
A main device managing all the resources on the network 

and exerting all call controls is referred to as “master'. 
A main device connected to the master, providing package 

information to the master, and obeying commands from the 
master is referred to as “slave'. 
To establish the networking system architecture according 

to the reference embodiment, it is necessary that one of a 
plurality of main devices constituting the network acts as a 
master. All slaves are connected to the master, obey com 
mands from the master, and do not perform any processings 
Such as call control. Namely, even if a slave includes a func 
tional unit performing call control or the like, the unit is in a 
dormant state. 
The master can control a plurality of slaves and can handle 

resources of the main devices connected to the master as 
slaves as if they are all its own resources. 
The networking system architecture constituted by the 

master and the slaves can thereby act as if it is one system. 
It is necessary to set, in advance, information as to which 

main device acts as a master or a slave and information as to 
by which IP address each of the main devices is connected to 
the master. 
The main device set as the master awaits connection from 

the slaves and each of the slaves establishes connection to a 
preset IP address of the mater. 

In this way, after the connection between the master and the 
slaves is established, transmission of package information 
and the like are performed and the networking system archi 
tecture operates as one system. 

If the master goes down, all the main devices connected to 
the master become unavailable. To prevent this problem, if the 
master goes down, one of a plurality of slaves acts as a master 
to execute roles of the master for the original master (Redun 
dancy Function). 

It is necessary to set, in advance, information as to which 
slave substitutes for the master if the master goes down. 
A specific method for central control over resources on the 

network will next be described. 
FIG. 3 shows a system configuration on the networking 

system architecture. 
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Only one master is present on the network and controls all 
slaves. 
To identify each system on the network, the systems are 

given unique system IDs, respectively. 
FIG. 4 is a conceptual diagram of slot management accord 

ing to the reference embodiment. 
Packages are physically installed into slots of each of the 

systems connected to the network and having the system ID. 
Information on the packages is unitarily integrated into a 
virtual slot database and the master system manages the Vir 
tual slot database. 

The master controls slots while referring to this virtual slot 
database. 

If slots belong to the system other than the master, the slots 
are present physically at a remote location connected to the 
master by an IP network. However, the master can handle the 
slots as if they are its own slots without knowledge that the 
physical slots are at remote locations. 

Therefore, the master can handle terminals and lines con 
nected to the packages installed into the slots as if they are 
terminals and lines connected to the master. 

FIG. 5 shows the systems representing the above-stated 
aS. 

Packages connecting terminals, packages accommodating 
therein lines connected to a public line, and packages accom 
modating therein IP lines connected to the IP network are 
installed into a system having system ID: 1, a system having 
system ID: 2, and a system having system ID: 3, respectively. 

Since physical slots of these systems are managed as Vir 
tual slots in the virtual slot database, each of the systems can 
freely control the terminals, lines and the like accommodated 
in the packages connected to the slots as if they are its own 
terminals, lines and the like. 
By adopting the resource management method, even the 

systems distributed on the network can use functions of the 
other systems without restrictions. 
As shown in FIG. 3, the systems shown in FIG. 5 are built 

on a client-server architecture in which one master controls 
slaves. The master performs call processings on all the main 
devices including the master and manages a database. The 
master also manages virtual slots. 
The systems are connected to one another according to an 

internet protocol (IP) and given system IDs unique to the 
systems, respectively. 
The systems 1, 2, and 3 include packages accommodating 

therein terminals, packages accommodating therein ordinary 
lines, and packages accommodating therein IP lines, respec 
tively. 

The virtual slot database manages information on these 
packages. While the master basically manages the data, each 
of the slaves holds the same data in case of replacement of the 
master. 

The example shown in FIG. 5 will be additionally 
described from viewpoints of data flow. 

FIG. 6 shows data flow for conventional package control. 
As shown in FIG. 6, upstream data from a package is 

transmitted from a slot I/F module 101 to a CAPS (call control 
module)/OPMS (package and terminal management module) 
105 via an IOCS (input/output control module) 103. 
The CAPS/OPMS 105 processes the upstream data and 

transmits a downstream command to the slot I/F module 101 
via the IOCS 103. For example, if a package is installed into 
a slot, then data is transmitted to the CAPS/OMPS 105 as 
upstream data, and the CAPS/OMPS 105 recognizes package 
installation and exercises a starting control over the package, 
i.e., permits the package to be active. If a terminal connected 
to the package installed into the slot is off the hook, the slot I/F 
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4 
module 101 transmits data indicating that the terminal is off 
the hook to the CAPS/OPMS 105 as upstream data. In 
response to the upstream data, the CAPS/OPMS 105 trans 
mits a command to produce a dial tone from the terminal to 
the slot I/F 101 via the IOCS 103 as downstream data. 

In FIG. 6, the data from the slot I/F 101 is directly trans 
mitted to the higher module as input data, so that the system 
concerned can naturally control only the slot connected to the 
system. 

FIG. 7 shows data flow according to the reference embodi 
ment. 

As shown in FIG. 7, in the reference embodiment, slot 
management by networking is realized by additionally pro 
viding slot control modules 107 each controlling slot input/ 
output and a slot management module 109 managing slot 
information. 

Upstream data from one slot is Subjected to a temporary 
spooling by one of the slot control modules 107 correspond 
ing to a system including the slot and then transmitted to the 
slot management module 109 of the master controlling the 
system. If the system is the master, the upstream data is 
transmitted to its own slot management module 109. The 
management module 109 exercises such a control that it 
appears to the IOCS 103 that is a higher module that the data 
transmitted to the slot management module 109 is transmitted 
from a certain slot. 

Operation performed by the slot management module 109 
will be described in more detail with reference to a table of 
FIG 8. 

If the slot management module 109 receives data from a 
specific slot of a certain system and the specific slot is a slot of 
the system that has not been recognized so far, the slot man 
agement module 109 newly assigns a virtual slot number to 
the slot and Subsequently regards the slot of the system as the 
slot to which the virtual slot number is assigned. 

For example, if upstream data is transmitted from a slot 1 of 
a system 1 and the slot 1 is the slot that has not been recog 
nized so far, a virtual slot number 1 is assigned to the slot 1. 

In this manner, if virtual slot numbers are newly assigned to 
slots so as to act as virtual slots, respectively, a physical 
slot/virtual slot contrast table 111 as shown in FIG. 8 is 
created. 

Thereafter, the higher module such as the IOCS 103 or the 
CAPS/OPMS 105 regards the data transmitted from the slot 1 
of the system 1 as data from its own slot 1 even without 
knowledge of the network. 

If downstream data is to be actually transmitted to a slot to 
issue a command to hardware, the command is issued to a slot 
of an appropriate system while referring to the physical slot/ 
virtual slot contrast table 111. 
The command is transmitted to the slot control modules 

107 of the systems and commands are transmitted to actual 
packages of the systems, respectively. 

In this manner, by introducing the modules 107 and 109 
controlling or managing slots on the network, there is no need 
to have knowledge of the network during most parts of the 
processings performed by the main devices, and it is possible 
to control hardware as if the module controls the system 
corresponding to the module. 

Differently from hardware limitation on the number of 
physical slots, no limitation is set to the number of virtual 
slots but an unlimited number of virtual slots can be assigned 
as long as a memory of each system can afford. 

Generally, in each of the systems, processings are per 
formed using virtual slot numbers. However, in parts visible 
to a user, Such as setting of system data, it is often desired to 
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perform a processing while identifying by which slot in 
which system the processing is performed. 

In that case, settings and the like can be made using physi 
cal slots while referring to the physical slot/virtual slot con 
trast table 111. 

The reference embodiment solves many of the conven 
tional problems by attaining the central control networking 
system architecture so as to avoid problems with a distributed 
networking system architecture. 

At the same time, however, the reference embodiment dis 
advantageously bears system Vulnerability. Namely, accord 
ing to the reference embodiment, from the nature of the 
reference embodiment, one main device acting as the master 
(hereinafter, “master main device') exercises central control 
over all the resources on the network and manages all the 
main devices acting as slaves (hereinafter, “slave main 
devices'). Due to this, if the master main device malfunctions 
due to some failure, all the slave main devices connected to 
the master main device malfunction accordingly, with the 
result that the entire network malfunctions. 

SUMMARY OF THE INVENTION 

The present invention is an improvement of the reference 
embodiment. It is an object of the present invention to 
improve robustness of an entire networking system architec 
ture in case of Such failures as network malfunctioning by 
providing redundancy to the networking system architecture. 

According to one aspect of the present invention, there is 
provided a main device redundancy configuration including a 
plurality of main devices, one of the main devices acting as a 
master main device, remaining main devices other than the 
master main device acting as slave main devices, wherein if 
the master main device malfunctions, one of the slave main 
devices Substitutes for the master main device to act as a new 
master main device. 

In the main device redundancy configuration, priorities are 
set to the main devices, respectively, and the main device 
having the highest priority among the main devices acts as the 
new master main device if the current master main device 
malfunctions. 

In the main device redundancy configuration, if one of the 
main devices compares the priorities of all the other main 
devices with the priority of one of the main devices and the 
priority of one of the main devices is higher than the priorities 
ofall the other main devices, then one of the main devices acts 
as the master main device and notifies the other main devices 
that one of the main devices is the master main device in 
response to inquiries from the other main devices, and if each 
of the other main devices receives a notification indicating 
that one of the main devices acts as the master main device, 
each of the other main devices recognizes that each of the 
other main devices is one of the slave main devices. 

In the main device redundancy configuration, the slave 
main devices other than the master main device hold system 
data held by the master main device. 

In the main device redundancy configuration, a communi 
cation between a terminal and the master main device is held 
via one of the slave main devices. 

According to the present invention, it is possible to avoid 
the problem of the Vulnerability of the central control net 
working system architecture that the entire network malfunc 
tions if a main device acting as a master malfunctions. 

This is an important and indispensable function particu 
larly for a system Such as a telephone used for mission critical 
business. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a conceptual diagram showing a manner in which 
one main device handles a real package of the other main 
device as a real package of one main device using a virtual 
package according to a reference embodiment; 

FIG. 2 is a conceptual diagram showing an example of 
connection among a master main device and slave main 
devices according to the reference embodiment; 

FIG.3 is a conceptual diagram showing another example of 
connection among the master main device and the slave main 
devices according to the reference embodiment; 

FIG. 4 is a conceptual diagram showing correspondence 
between virtual slots and physical slots according to the ref 
erence embodiment; 

FIG. 5 is a schematic diagram showing correspondence 
between the virtual slots and the physical slots and showing 
an example of connection destinations of the respective 
physical slots according to the reference embodiment; 

FIG. 6 is a schematic diagram showing a connection rela 
tion among CAPS/OPMS, IOCS, and a slot interface accord 
ing to the reference embodiment; 

FIG. 7 is a schematic diagram showing a connection rela 
tion among the CAPS/OPMS, the IOCS, a slot management 
module, a physical slot/virtual slot contrast table, slot control 
modules, and the slot interface according to the reference 
embodiment; 

FIG. 8 shows a specific example of a physical slot/virtual 
slot contrast table according to the reference embodiment; 

FIG. 9 is a first diagram showing a connection relation 
between a master main device and slave main devices accord 
ing to a first embodiment of the present invention: 

FIG. 10 is a second diagram showing the connection rela 
tion between the master main device and the slave main 
devices according to the first embodiment of the present 
invention; 

FIG. 11 is a conceptual diagram showing priority inquiries 
among the main devices according to the first embodiment of 
the present invention; 

FIG. 12 is a third diagram showing the connection relation 
between the master main device and the slave main devices 
according to the first embodiment of the present invention; 

FIG. 13 is a conceptual diagram of connection of the mas 
ter main device to a communication terminal in a resource 
central control networking system architecture according to a 
second embodiment of the present invention; 

FIG. 14 is a diagram showing a connection relation among 
the communication terminal, the master main device and the 
slave main devices if the master main device is replaced by 
another main device according to the second embodiment of 
the present invention; 

FIG. 15 is a conceptual diagram showing conventional 
communication between a communication terminal and a 
main device; 

FIG. 16 is a conceptual diagram showing communication 
between the communication terminal and the main device 
according to the second embodiment of the present invention; 
and 

FIG. 17 is a schematic diagram showing that the commu 
nication terminal can be connected to any main device 
according to the second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will be described 
hereinafter in detail with reference to the accompanying 
drawings. 
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First Embodiment 

In a first embodiment of the present invention, if a main 
device acting as a master main device malfunctions, then a 
main device to substitute for the master main device is 
selected from among slave main devices connected to the 
master main device, and the selected main device operates as 
a new master main device, thereby avoiding the conventional 
problems. 

Namely, if the master main device malfunctions, then slave 
main devices connected to the master main device sense that 
the master main device malfunctions, and a new main device 
to substitute for the master main device is selected from 
among all the slave main devices according to preset priori 
ties. The slave main device that has been changed to the new 
or Substitute master main device starts operating as the master 
main device and controls all the slave main devices. By intro 
ducing this mechanism, even if the master main device mal 
functions, the entire network does not malfunction but can 
keep operating, thereby improving system robustness. 

In the first embodiment, if a master main device (system) 
malfunctions in the central control networking system archi 
tecture, then the new or substitute master main device is 
uniquely selected based on priorities set to the main devices, 
respectively, and the selected main device Succeeds to func 
tions of the master main device. 

FIGS. 9 and 10 are conceptual diagrams of the networking 
system architecture according to the first embodiment of the 
present invention. 

In FIGS. 9 and 10, each arrow indicates a communication 
relation and bidirectional communication is always held 
between the master main device and each of the slave main 
devices. 

If the master main device malfunctions or communication 
breaks down for Such a reason as a network failure, then the 
master main device is replaced by another main device, and a 
state changes from a state shown in FIG.9 to a state shown in 
FIG 10. 

In FIGS. 9 and 10, each ellipse represents a main device 
and a master main device priority is set to each main device as 
system data. During occurrence of a failure, the main device 
having the highest master main device priority is selected 
from among all the operating main devices as the Substitute 
master main device and starts operating as the main device. 
Furthermore, IP addresses are set to all the main devices, 
respectively. 

Each of the slave main devices always monitors connection 
to the master main device. If a communication with the master 
main device cannot be held for predetermined time or longer, 
then it is determined that the master main device malfunctions 
or a network failure occurs, and selection of the substitute 
master main device starts. 
The Substitute master main device is selected by causing 

each main device to inquire all the other main devices about 
their priorities. The inquiry is made by sending a specific 
packet to the other main devices (expressed by IP addresses) 
on the IP in a list. 

Each of the main devices receiving this specific package 
transmits its priority to the sender main device. 

FIG. 11 is a conceptual diagram of the priority inquiry. 
In FIG. 11, each ellipse represents a main device which is 

being inquired about the priority, and each arrow represents 
that an inquiry is being made. As shown in FIG. 11, the 
priority inquiry is made as a round robin. 

If one of the main devices receives responses from all the 
other main devices in the list owned by the main device and 
the main device has the highest priority, the main device starts 
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8 
operating as the master main device. The main device from 
which no response is transmitted after passage of certain time 
is considered to malfunction, and the main device receiving 
the responses from the other main devices determines which 
has the highest priority. 

If the main device inquiring the other main devices about 
their priorities is determined as the master main device, the 
main device notifies all the other main devices that the main 
device acts as the master main device from this time on. 

Meanwhile, the main devices having lower priorities keep 
transmitting inquiries until the main device having the highest 
priority becomes the master main device. The main device 
acting as the master main device starts operating as the master 
main device while the main devices having the lower priority 
keep transmitting the inquiries. Due to this, each of the main 
devices having the lower priorities receives a response from 
the new master main device indicating that the main device 
acts as the master main device. After receiving the response, 
the other main devices are connected to the master main 
device that has transmitted the response and start operating as 
slave main devices. 
The above-stated flow continues until each of the main 

devices becomes the master main device or the slave main 
device. By repeating this flow, the master main device having 
the highest priority can be uniquely selected and a new net 
work centering around the selected master main device can be 
created. 
The main devices are connected to one another by an IP 

network and have unique IP addresses and master main 
device priorities, respectively. Each of the main devices also 
includes a list of all the other main devices constituting the 
network. To identify each main device from the other main 
devices, the main devices have unique IDs, respectively. The 
IDs will be referred to as “system IDs hereinafter. The sys 
tem IDs can be considered to be identical to the respective 
master main device priorities. 

FIG. 12 is a configuration diagram of the networking sys 
tem architecture according to the first embodiment. 
As shown in FIG. 12, the main devices are uniquely given 

the IP addresses and the system IDs, respectively, and hold, as 
data, information on the IP addresses and the system IDs of 
the other main devices. 

If the master main device malfunctions or the master main 
device is not decided yet during construction of the network, 
the master main device is decided based on the information on 
the IP addresses and the system IDs. 
By adopting the above-stated method, it is possible to 

select the substitute master main device and allow the net 
work to at least keep operating. However, this method is 
insufficient to allow the network to operate without losing any 
functions of the main devices. A method for making up the 
deficiencies will next be described. 
1. Synchronization of System Data 
Each of the main devices holds setting information on a 

telephone, a line, and the like as a file called “system data’. 
In the central control networking system architecture, the 

master main device manages information on all the slave 
main devices and operates. Due to this, the master main 
device refers to the system data held by the slave main 
devices. 

Accordingly, if the master main device is changed over to 
another main device, the main device acting as the new or 
Substitute master main device refers to its own system data. 
Due to this, the main devices that may possibly act as the 
master main device need to hold the same system data as that 
of the system currently acting as the master main device. 
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To realize this, the central control networking system 
architecture introduces a mechanism in which latest system 
data is always synchronously transmitted to the slave master 
devices undercontrol of the master main device whenever the 
master main device updates the system data. 
2. Forced Changeover of Master Main Device 

In the above-stated master main device replacing method, 
if connection to the master main device cannot be held for 
certain time, then the slave devices consider that a failure 
occurs to the master main device, and the master main device 
is automatically replaced by another main device. However, 
the network is often reset for Such reasons as a change in 
settings of the systems. In that case, it is desired to return the 
master main device to the original master main device. 

Moreover, which main device acts as the master main 
device depends on an order of rising at the time of initial 
construction of the network systems. This method is unfavor 
able if it is desired to allow a specific main device to act as the 
master main device. 

Therefore, a function of forcedly setting the master main 
device is provided. 
The forced setting of the master main device is made by 

designating the system ID of the main device that is to act as 
the master main device. For example, if a certain telephone 
terminal depresses a specific number (e.g., #999) and the 
system ID, the main device having the depressed systemID is 
forced to act as the master main device. 

This operation can be made by whichever system terminal 
connected to the network. 

If this operation is made, the master main device can deter 
mine which system ID is the system ID of the new master 
main device. Therefore, the master main device acquires the 
IP address of the new master main device from the list of IP 
addresses held by the master main device, and transmits a 
command to the effect that a destination of the command is 
the master main device, to the new master main device as a 
packet. 
The main device having received this command starts oper 

ating as the master main device and notifies all the main 
devices that the master main device has been changed over. 

Second Embodiment 

In the first embodiment, the resource central control net 
working system architecture includes the redundancy func 
tion, whereby the master main device controlling the entire 
network can be changed over and the system robustness is 
improved. 
The first embodiment has, however, the following prob 

lems. The mater main device is replaced by another master 
device and communication terminals such as an external CTI 
(Computer Telephony Integration) server and an ACD-MIS 
(Automatic Call Distributor-Management Information Sys 
tem) cannot communicate with the main master device that 
replaces the original communication partner. Due to this, 
these communication terminals cannot hold communication 
with the new master main device. Moreover, the communi 
cation terminals such as the external CTI server and the 
ACD-MIS need to be informed which main device on the 
network acts as the master main device in advance. 
The second embodiment avoids the problems with the first 

embodiment by causing the main devices other than the mas 
termain device to transfer (redirect) communication from the 
communication terminals such as the CTI server and the 
ACT-MIS to the master main device. 

Namely, if the main device that recognizes connection 
from a communication terminal is not the master main device, 
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10 
that is, is the slave main device, then the main device redirects 
the connection from the communication terminal to the mas 
ter main device to which the main device is connected. Fur 
ther, the main device transfers data from the communication 
terminal to the master main device and relays data from the 
master main device to the communication terminal. 
By doing so, it appears to the communication terminal that 

the communication terminal communicates with the master 
main device and it appears to the master main device that the 
master main device communicates with the communication 
terminal. 

Therefore, there is no need for the communication terminal 
to have knowledge of the changeover of the master main 
device and to have knowledge as to which main device on the 
network acts as the master main device. 
On the master main device side, since it appears that the 

master main device is connected to the communication ter 
minal as before, there is no need to change processings. 
The second embodiment will be described in more detail 

with reference to the drawings. 
FIG. 13 is a conceptual diagram of connection of the mas 

termain device to the communication terminal in the resource 
central control networking system architecture according to 
the second embodiment. 
On the network, only one master main device responsible 

for all call controls and resource management is present. The 
main devices acting as slave main devices communicate with 
the master main device and entirely obey commands from the 
master main device. 
The communication terminal communicates with the mas 

ter main device according to the preset IP address, acquires 
call information, controls the main devices, and does the other 
things. 

If a communication breaks down or the system goes down, 
the master main device is replaced by another main device 
using the redundancy function. FIG. 14 is a conceptual dia 
gram showing this state. 
At this time, the main device that has acted as the slave 

main device is changed to the master main device and the 
main device that has acted as the master main device is 
changed to a slave main device. However, since the commu 
nication terminal is only configured to communicate with a 
single main device, the communication terminal has no 
choice but to communicate with the communication partner 
that has acted as the master main device before. 

However, the communication partner is not already the 
master main device but the slave main device obeying com 
mands from the master main device. Due to this, the commu 
nication partner can communicate with the communication 
terminal but cannot transmit appropriate information to the 
communication terminal. 
The second embodiment, therefore, provides a technique 

for relaying the connection to the communication terminal so 
that it appears to the communication terminal that the com 
munication terminal directly communicates with the new 
master main device and to the new master main device that the 
new master main device directly communicates with the com 
munication terminal. 

In the configuration diagram shown in FIG. 2, the main 
devices are connected to one another by the internet protocol 
and the master main device and each of the slave main devices 
communicate with each other. While the master main device 
manages all of the call information, the resource information, 
and the system information, each of the slave main devices 
basically includes only the communication function and can 
not directly perform appropriate processings on the commu 
nication terminal. 
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Moreover, the communication terminal can be connected 
only to a specific main device. 

Actual operation according to the second embodiment will 
be additionally described. 

FIG. 15 is a conceptual diagram showing conventional 
communication between a communication terminal and a 
main device. 
The main device opens a specific port set based on system 

data for connection to or from the communication terminal, 
and awaits the connection at the specific port. 
The communication terminal establishes connection to an 

IP address and the port of the main device. 
The connection is held by an application of the communi 

cation terminal and the IP address and port of the main device 
need to be set in advance. 

For example, if CTI is to be made, the main device prepares 
a CTI communication port 8000 (not shown) and awaits con 
nection. The communication terminal starts a CTI applica 
tion, sets the IP address and the communication port 8000 of 
the main device, and connects to the main device. 

Further, the communication terminal transmits a command 
to the main device by transmitting data to the main device, 
and obtains a result by receiving data from the main device. 

FIG. 16 is a conceptual diagram showing communication 
according to the second embodiment. 

If one main device receives connection from the commu 
nication terminal and the main device is not the master main 
device but the slave main device, the main device is connected 
to the master main device while keeping the connection from 
the communication terminal. 

At this time, system data synchronization is ensured 
between the master main device (former slave main device) 
and the slave main device (former master main device). Due 
to this, the slave main device can await the connection from 
the communication terminal at the same port as that of the 
master main device and can connect the communication ter 
minal to a waiting port of the master main device. 
The master main device that has received the connection 

from the slave main device recognizes that the connection is 
the connection from the communication terminal and starts 
services. On the communication terminal side, the commu 
nication terminal recognizes that the communication terminal 
has been connected to the master main device by the connec 
tion to the slave main device and starts operating. 

Thereafter, the slave main device transfers data from the 
communication terminal to the master main device and trans 
fers data from the master main device to the communication 
terminal. By doing so, wherever the master main device is 
actually located, the communication terminal can communi 
cate with the master main device without knowledge of the 
location of the master main device at all. 

Accordingly, even if the application of the communication 
terminal is manufactured by the third party, the application 
can be used without any problems. Moreover, since the mas 
termain device can recognize that the communication termi 
nal is connected to the master main device as before, there is 
no need to change processings. 
As shown in FIG. 17, the communication terminal can 

communicate with the master main device whichever the 
communication terminal is connected to. It, therefore, Suf 
fices to register one of the main devices on the network to the 
communication terminal as a connection destination and 
there is no need to have knowledge of which acts as the master 
main device. 
By the use of the present invention, the problem that the 

communication terminal cannot be connected to the new 
master main device due to the changeover of the master main 
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12 
device can be avoided using the redundancy function. 
Besides, it is possible to guarantee the same operations for the 
communication terminal and the master main device as 
before, so that there is no need to change applications. 

Although the exemplary embodiments of the present 
invention have been described in detail, it should be under 
stood that various changes, Substitutions and alternatives can 
be made therein without departing from the sprit and scope of 
the invention as defined by the appended claims. Further, it is 
the inventor's intent to retain all equivalents of the claimed 
invention even if the claims are amended during prosecution. 

What is claimed is: 
1. A networking system, comprising: 
a plurality of main devices, one of the main devices acting 

as an original master main device, and remaining main 
devices acting as slave main devices, 

wherein the original master main device manages all hard 
ware resources installed in the plurality of main devices 
on a network and exerts all call controls on the network, 

wherein the system selectively performs one of a first 
changeover operation and a second changeover opera 
tion; in the first changeover operation, each of the slave 
main devices always monitors a communication con 
nection to the master main device, and determines that 
the original master main device malfunctions, when the 
communication connection with the master main device 
cannot be held for a predetermined time, and then one of 
the slave main devices, having a highest priority, Substi 
tutes for the original master main device to act as a new 
master main device; and in the second changeover 
operation, a main device specified by an ID is forcedly 
set to act as the master main device, and 

wherein when the slave main device having acted as the 
original master main device recognizes connection from 
a terminal that is set to communicate with the original 
master main device according to a preset IP address, the 
slave main device redirects the connection from the ter 
minal to the new master main device by transferring data 
from the terminal to the new master main device, and 
relaying data from the new master main device to the 
terminal. 

2. The networking system according to claim 1, 
wherein priorities are respectively set to the main devices, 

and a main device having a highest priority acts as the 
new master main device when the master main device 
malfunctions. 

3. The networking system according to claim 2, wherein, 
one of the main devices compares a priority thereof with 

priorities of other main devices, and when the priority of 
the one of the main devices is higher than the priorities of 
the other main devices, the one of the main devices acts 
as the new master main device and issues a notification 
that the one of the main devices is the new master main 
device, and 

when each of the other main devices receives the notifica 
tion, the main device recognizes that the main device 
itself is one of the slave main devices. 

4. The networking system of claim 1, wherein, 
the main devices hold system data respectively, 
the system data is in a format of a file, 
the master main device refers to the system data of the slave 

main devices, and 
latest system data being synchronously transmitted to the 

slave master devices under control of the master main 
device. 
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5. The networking system of claim 1, wherein, 
the main devices hold system data respectively, 
the system data is in a format of a file, 
the master main device refers to the system data of the slave 

main devices, 5 
latest system data being synchronously transmitted to the 

slave master devices under control of the master main 
device, and 

each of the slave main devices always monitors a commu 
nication connection to the master main device, when a 
communication connection with the master main device 
cannot be held for predetermined time, selection of a 
Substitute master main device starts. 

6. A main device replacing method for the networking 
system, comprising a plurality of main devices, one of the 
main devices acting as an original master main device, and 
remaining main devices acting as slave main devices, wherein 
the original master main device manages all hardware 
resources installed in the plurality of main devices on a net- 20 
work and exerts all call controls on the network, the method 
comprising the step of 

Selectively performing one of a first changeover operation 
and a second changeover operation, wherein in the first 
changeover operation, each of the slave main devices 25 
always monitors a communication connection to the 
master main device, and determines that the original 
master main device malfunctions, when the communi 
cation connection with the master main device cannot be 
held for a predetermined time, and then one of the slave 30 
main devices, having a highest priority, Substitutes for 
the original master main device to act as a new master 
main device; and in the second changeover operation, a 
main device specified by an ID is forcedly set to act as 
the master main device, and 35 

wherein when the slave main device having acted as the 
original master main device recognizes connection from 
a terminal that is set to communicate with the original 
master main device according to a preset IP address, the 
slave main device redirects the connection from the ter- 40 
minal to the new master main device by transferring data 
from the terminal to the new master main device, and 
relaying data from the new master main device to the 
terminal. 

7. The main device replacing method for the networking 45 
system according to claim 6, wherein, 

priorities are respectively set to the main devices, and 
a main device having a highest priority acts as the new 

master main device when the master main device mal 
functions. 50 

8. The main device replacing method for the networking 
system according to claim 7, wherein, 

one of the main devices compares a priority thereof with 
priorities of other main devices, and when the priority of 
the one of the main devices is higher than the priorities of 55 
the other main devices, the one of the main devices acts 
as the new master main device and issues a notification 
that the one of the main devices is the new master main 
device, and 

when each of the other main devices receives the notifica- 60 
tion, the main device recognizes that the main device 
itself is one of the slave main devices. 

9. The main device replacing method of claim 6, compris 
ing the further steps of: 

synchronously transmitting latest system data to the slave 65 
master devices under control of the master main device; 
and 
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when the master main device malfunctions, causing one of 

the slave main devices to substitute for the master main 
device to act as a new master main device. 

10. The main device replacing method of claim 6, wherein, 
i) said step of determining that the master main device has 

malfunctioned includes the Sub-steps that 
each of the slave main devices monitors a communica 

tion connection to the original master main device, 
when the communication connection with the original 

master main device cannot be held for predetermined 
time by any one slave main device, the one slave 
device determines that the original master main 
device has malfunctioned, and 

ii) said causing one of the slave main devices to Substitute 
for the original master main device to act as a new master 
main device includes the Sub-steps of 
causing each slave main device to send a priority inquiry 

to all other slave main devices about their priorities, 
each inquiry being made by sending a specific packet 
to the other slave main devices, expressed by IP 
addresses, wherein, 

each of the slave main devices receiving the inquiry 
transmits a response with its priority back to the slave 
main device sending the priority inquiry, 

each slave main device, after receiving responses from 
all the other slave main, makes a determination as to 
which slave main device has the highest priority, the 
main device determined to have the highest priority 
being selected as the new master main device and 
sending a notification to all other main devices of 
acting as the new master main device from this time 
on, and 

the slave main devices having lower priorities continues 
to transmit inquiries until receiving the notification of 
the new master main device being active. 

11. A networking system, comprising: 
a plurality of main devices, one of the main devices acting 

as an original master main device, and remaining main 
devices acting as slave main devices, 

wherein the original master main device manages all hard 
ware resources installed in the plurality of main devices 
on a network and exerts all call controls on the network, 

wherein the system selectively performs one of a first 
changeover operation and a second changeover opera 
tion; in the first changeover operation, each of the slave 
main devices always monitors a communication con 
nection to the master main device, and determines that 
the original master main device malfunctions, when the 
communication connection with the master main device 
cannot be held for a predetermined time, and then one of 
the slave main devices, having a highest priority, Substi 
tutes for the original master main device to act as a new 
master main device; and in the second changeover 
operation, a main device specified by an ID is forcedly 
set to act as the master main device, 

wherein in the second changeover operation, a terminal is 
connected to one of the main devices and designates a 
main device in accordance with predetermined opera 
tion, and the main device designated by the terminal is 
forced to act as the new master main device, and 

wherein when the slave main device having acted as the 
original master main device recognizes connection from 
a terminal that is set to communicate with the original 
master main device according to a preset IP address, the 
slave main device redirects the connection from the ter 
minal to the new master main device by transferring data 
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from the terminal to the new master main device, and 
relaying data from the new master main device to the 
terminal. 

12. The networking system according to claim 11, 
wherein priorities are respectively set to the main devices, 

and a main device having a highest priority acts as the 
new master main device when the master main device 
malfunctions. 

13. The networking system according to claim 12, wherein, 
one of the main devices compares a priority thereof with 

priorities of other main devices, when the priority of the 
one of the main devices is higher than the priorities of the 
other main devices, the one of the main devices acts as 
the new master main device and issues a notification that 
the one of the main devices is the new master main 
device, and 

when each of the other main devices receives the notifica 
tion, the main device recognizes that the main device 
itself is one of the slave main devices. 

14. The networking system of claim 11, wherein, 
the main devices hold system data respectively, 
the system data is in a format of a file, 
the master main device refers to the system data of the slave 

main devices, and 
latest System data being synchronously transmitted to the 

slave master devices under control of the master main 
device. 

15. A main device replacing method for the networking 
System, comprising a plurality of main devices, one of the 
main devices acting as an original master main device, and 
remaining main devices acting as slave main devices, wherein 
the original master main device manages all hardware 
resources installed in the plurality of main devices on a net 
work and exerts all call controls on the network, the method 
comprising the step of: 

Selectively performing one of a first changeover operation 
and a second changeover operation, wherein in the first 
changeover operation, each of the slave main devices 
always monitors a communication connection to the 
master main device, and determines that the original 
master main device malfunctions, when the communi 
cation connection with the master main device cannot be 
held for a predetermined time, and then one of the slave 
main devices, having a highest priority, substitutes for 
the original master main device to act as a new master 
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main device; and in the second changeover operation, a 
main device specified by an ID is forcedly set to act as 
the master main device. 

wherein in the second changeover operation, a terminal is 
connected to one of the main devices and designates a 
main device in accordance with predetermined opera 
tion, and the main device designated by the terminal is 
forced to act as the new master main device, and 

wherein when the slave main device having acted as the 
original master main device recognizes connection from 
a terminal that is set to communicate with the original 
master main device according to a preset IP address, the 
slave main device redirects the connection from the ter 
minal to the new master main device by transferring data 
from the terminal to the new master main device, and 
relaying data from the new master main device to the 
terminal. 

16. The main device replacing method for the networking 
system according to claim 15, wherein, 

priorities are respectively set to the main devices, and 
a main device having a highest priority acts as the new 

master main device when the master main device mal 
functions. 

17. The main device replacing method for the networking 
system according to claim 16, wherein, 
one of the main devices compares a priority thereof with 

priorities of other main devices, and when the priority of 
the one of the main devices is higher than the priorities of 
the other main devices, the one of the main devices acts 
as the new master main device and 

issues a notification that the one of the main devices is the 
new master main device, and 

when each of the other main devices receives the notifica 
tion, the main device recognizes that the main device 
itself is one of the slave main devices. 

18. The main device replacing method of claim 15, com 
prising the further steps of: 

Synchronously transmitting latest system data to the slave 
master devices under control of the master main device: 
and 

when the master main device malfunctions, causing one of 
the slave main devices to substitute for the master main 
device to act as a new master main device. 


